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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1, 4-7, 9-10 and 12-14 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Akui et al (US 2002/0042342) in view of Choi et al (US 

2005/0150545). Akui discloses a process of forming a semiconductor film, comprising 

the steps of: applying a semiconductor particle dispersion liquid to a substrate surface 

(para. 0009 and 0021) and drying the coating to form a porous semiconductor film 

(para. 0038). Akui fails to disclose the dispersion liquid discharged from the spray 

coater have a mean diameter of 30 urn or less. Choi does disclose the use of a spray 

coater (para 0052) and a range for the mean particle diameter (para. 0050). It would 

have been obvious to a person skilled in the art at the time of the invention to 

incorporate the use of a spray coater that Choi discloses with that of Akui. One would 
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have been motivated to so modify Akui to prevent a larger diameter, which means 
surface area is reduced and photoelectric conversion efficiency is decreased. 

Regarding claim 4, Akui and Choi teaches the limitations set forth in claim 1 
above. Furthermore, Choi discloses wherein the semiconductor particle dispersion 
liquid is a dispersion in methanol and/or ethanol of particles of at least one 
semiconductor selected from the group consisting of metal oxides, perovskites, metal 
sulfides and metal chalcogenides (pg. 5, para 0077). 

Regarding claim 5, Akui and Choi teach the limitations as set forth above. 
Furthermore, Choi discloses wherein the semiconductor particles are titanium oxide 
particles (para. 0076). 

Regarding claim 6, Akui and Choi teach the limitations as set forth above. 
Furthermore, Choi discloses wherein the titanium oxide particles are anatase-type 
titanium oxide particles (para. 0087). 

Regarding claim 7, Akui and Choi teach the limitations as set forth above. 
Furthermore, Choi discloses wherein the semiconductor particle dispersion liquid has a 
solids content of about 1 wt.% to about 40 wt.% (para. 0087). 

Regarding claim 9, Akui and Choi teach the limitations as set forth above. 
Furthermore, Choi discloses wherein the atomized droplets of the dispersion liquid 
discharged from the spray coater have a mean diameter of about 1 jam to about 25 ^m. 
It would have been obvious to a person skilled in the art at the time of the invention to 
incorporate the disclosure of Choi with that of Akui. One would have been motivated to 
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so modify Akui to prevent a larger diameter, which means surface area is reduced and 
photoelectric conversion efficiency is decreased. 

Regarding claim 10, Akui and Choi teach the limitations as set forth above. 
Furthermore, Choi discloses wherein the coating is dried by heating at a temperature of 
about 200C or lower or by irradiation with electromagnetic waves. It would have been 
obvious to a person skilled in the art at the time of the invention to incorporate the 
drying method of Choi in order to convert TiO into anatase TiO by calcinations. 

Regarding claim 12-14, Akui and Choi teach the limitations as set forth above. 
Furthermore, Akui discloses a photocatalyst comprising a porous semiconductor film 
formed on a substrate (para. 0023) (claim 12); wherein the porous semiconductor film is 
a porous titanium oxide film (para. 0023) (claim 13) and wherein the porous titanium 
oxide film is a porous anatase-type titanium oxide film (para 0024) (claim 14). It would 
have been obvious to a person skilled in the art at the time of the invention to 
incorporate the disclosure of Akui so that the film has good adhesion and to improve the 
photcatalytic activities of TiO. 

Claims 2-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Akui 
et al (US 2002/0042342) in view of Choi et al (US 2005/0150545) and in further view of 
Arakawa et al (US 6,228,796). Akui and Choi teach the limitations as set forth above 
but fails to disclose wherein the substrate is a thermoplastic resin substrate (claim 2) 
and that the thermoplastic resin substrate is a high polymer film (claim 3). Arakawa, 
however, does disclose a thermoplastic resin is a high polymer film (col. 3, Ins 6-65). It 
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would have been obvious to a person skilled in the art at the time of the invention to 
incorporate the teachings of Arakawa with that of Akui and Choi. One would have been 
motivated to modify Akui and Choi because thermoplastic resin is a preferred material 
not only due to its high performance as an insulator, withstanding temperatures of up to 
400°C, but also because it is light-weight and easy to shape. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Akui et al 
(US 2002/0042342) in view of Choi et al (US 2005/0150545) and in further view of 
Toyomura et al (US 2004/01 59102). Akui and Choi teach the limitations as set forth 
above but fail to disclose wherein the semiconductor particle dispersion liquid has a 
viscosity of about 0.001 Pa/sec to about 2 Pa/sec. Toyomura does teach having a 
within this range (para. 0016-0017). It would have been obvious to a person skilled in 
the art at the time of the invention to incorporate the teachings of Toyomura with that of 
Akui and Choi to improve productivity. One would have been motivated to modify Akui 
and Choi because as the viscosity decreases, a plurality of coats are required to form 
the desired thickness, and therefore it is actually preferred to have a viscosity of 0.001 
PaS or more to reduce the number of coats necessary for coverage. 

Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Akui et 
al (US 2002/0042342) in view of Choi et al (US 2005/0150545) and in further view of 
Kawazu et al (US 2002/0186469). Akui and Choi teach the limitations as set forth 
above but fail to disclose wherein the coating is dried by microwave irradiation. 
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Kawazu, however, does teach drying with irradiation (para. 0014). It would have been 
obvious to a person skilled in the art at the time of the invention to incorporate the 
teachings of Kawazu with that of Akui and Choi, which will result in the formation of a 
fine metal particle dispersed film. 

Claims 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fukui et al (US 2004/0221888) in view of Akui et al (US 2002/0042342) and Choi et al 
(US 2005/0150545). Fukui discloses an electrically conductive transparent layer formed 
on either a glass plate or a transparent high polymer film (para. 0026-0027). Fukui fails 
to teach a porous semiconductor film formed by the process of claim 1 . Akui does 
teach a porous semiconductor film (para. 0024 and 0038). It would have been obvious 
to a person skilled in the art at the time of the invention to incorporate the porour 
semiconductor film of Akui with that of Fukui, Akui and Choi so that the film has good 
adhesion and as a result is difficult to peel off. 

Regarding claim 16-17, Fukui, Akui and Choi teach the limitations as set forth 
above. Furthermore, Akui discloses the porous semiconductor film is a porous titanium 
oxide film (para. 0023) (claim 16) and wherein the porous titanium oxide film is a porous 
anatase-type titanium oxide film (para 0024) (claim 17). It would have been obvious to 
a person skilled in the art at the time of the invention to incorporate the anatase-type 
titanium oxide film of Akui with the teachings of Fukui, Akui and Choi so that the film has 
good adhesion and to improve the photcatalytic activities of TiO. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Debris Bryant whose telephone number is (571 ) 272- 
8670. The examiner can normally be reached on M-F 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead can be reached on (571 ) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



dsb 
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